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(54) MANIFOLD FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manifold 
for fuel cell capable of attaining both space saving 
and sealing property. 
SOLUTION: (1) This manifold for fuel cell 
comprises fluid manifolds 28 and 29, formed into a 
stack 23 constituted with end plates 22 arranged 
on both ends of a cell laminate, and a fluid passage 
35 formed in pipes 30 and 31, having a flange 34 
and bolted to the end plate 22 at one end of the 
stack 23 in the flange part, the fluid passage 
communicating with the manifold within the stack 
Of the manifolds 28 and 29 inside the stack, the 
manifold part within the end plate 22 at one end of 
the stack is extended obliquely with respect to the 
cell laminating direction. (2) In the manifold for fuel 
cell, although the seal line formed by an O-ring is 
set mutually independent between anode gas and 
the other fluid, the pipe flange 34 for pressing the 
O-ring is mutually shared. 




http://wwl9.ipdl.inpit.go.jp/PAl/cgi-bin/PAlDETAIL 



2010/06/03 



. JP,2002-343406,A [CLAIMS] 



1/1 K— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manifold of a fuel cell with which it is a manifold of a fuel cell and a manifold part in 
an end plate of said stack end is aslant prolonged to a cell laminating direction among manifolds 
in said stack characterized by comprising the following. 

A manifold of a fluid formed in a stack which arranged and constituted an end plate to both ends 
of a cell layered product. 

A fluid passage which is formed in piping by which has a flange and the bolting join was carried 
out to an end plate of an end of said stack by this flange, and is open for free passage to a 
manifold in said stack. 

[Claim 2]A manifold of the fuel cell according to claim 1 which has offset the center of a fluid 
passage of a flange part of said piping at the stack center side in the direction which intersects 
perpendicularly with a cell laminating direction to the center of a manifold of a cell layered 
product portion of said stack. 

[Claim 3]A manifold of the fuel cell according to claim 1 which made mutual a piping flange which 
presses down said O ring in common although a seal line which comprises anode gas and other 
fluids with an O ring in a terminal area to said stack of said piping is mutually-independent. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the terminal area of the manifold in a 
fuel cell stack, and the channel in piping besides a stack, and the structure of the neighborhood 
about the manifold of a fuel cell. 
[0002] 

[Description of the Prior Art]the electrode (an anode.) which consists of the catalyst bed and 
diffusion zone which have been arranged at the whole surface of the electrolyte membrane which 
a solid polyelectrolyte type fuel cell becomes from an ion-exchange membrane, and this 
electrolyte membrane with the film-electrode assembly (MEAMembrane-Electrode Assembly) 
which consists of an electrode (a cathode, an air pole) which consists of the catalyst bed and 
diffusion zone of a fuel electrode and an electrolyte membrane which were alike on the other 
hand and have been arranged, an anode and a cathode — fuel gas (anode gas, hydrogen) and 
oxidizing gas (cathode gas.) A cell is constituted from a separator which forms oxygen and the 
fluid channel for usually supplying air, Laminate two or more cells, consider it as a module, 
laminate a module, and a module group is constituted, A terminal, an insulator, and an end plate 
are arranged to the cell laminating direction both ends of a module group, and a stack is 
constituted, and a stack is bound tight in the fastening member (for example, tension plate) 
prolonged in a cell layered product laminating direction on the outside of a stack, and it consists 
of what was fixed. In a solid polyelectrolyte type fuel cell, hydrogen is used as a hydrogen ion 
and an electron by the anode side, a hydrogen ion moves the inside of an electrolyte membrane 
to the cathode side, and water is generated by the cathode side from oxygen, a hydrogen ion, 
and an electron (the electron generated with the anode of the next MEA lets a separator pass). 

anode side: — H 2 ^_ ->2H + +2e ~ cathode side:, in order to cool the heat which comes out by the 

water generation reaction in 2H + +2e " +(1/2) 0 2 ->H 2 0 Joule heat and a cathode, between 

separators — every cell — or the channel through which a cooling medium (usually cooling 
water) flows is formed for two or more cells of every. 
The fuel cell is cooled. 

Fluids, such as fuel gas, oxidizing gas, and a refrigerant, are supplied and discharged by the 
manifold with which the fluid in a stack flows through piping besides a stack so that the above- 
mentioned reaction may be performed normally. The patent No. 3050408 is indicating the 
attachment to the fuel cell stack of piping stack outside, and the connection structure to the 
manifold in a stack. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the connection structure to the manifold 
in a fuel cell stack of piping outside [ stack ] the patent No. 3050408. Since the manifold in a 
stack containing the manifold in an end plate and piping stack outside are straight prolonged in a 
terminal area and its neighborhood, If a flange tends to be provided in piping stack outside and it 
is going to carry out the bolting join of the piping stack outside to the end plate of a stack, As 
shown in the comparative example shown in the B section of drawing 5 , the size of the end plate 
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1 which needs to form the bolt hole 3 ? Compared with the portion of the cell layered product 6 in 
which a bolt hole is not provided, it becomes large unnecessarily in a cell laminating direction and 
direction crossing at a right angle for space 7 minutes which forms the bolt hole 3, and futility 
(disadvantage) arises in space. If the space which tries to achieve space-saving-ization and O 
ring 5 and the bolt 4 of the flange 2 are made small and in which an O ring and a bolt are formed 
is made small, the sealing nature in a piping flange part falls, or piping erection intensity runs 
short. Therefore, it was difficult to attain both space-savingHzing and sealing nature both with 
structure conventionally. The purpose of this invention is to provide the manifold of the fuel cell 
which can attain both space-saving-izing and sealing nature both. 
[0004] 

[Means for Solving the Problem]This invention which attains the above-mentioned purpose is as 
follows. 

(1) A manifold of a fluid formed in a stack which arranged and constituted an end plate to both 
ends of a cell layered product, A fluid passage which is formed in piping by which has a flange 
and the bolting join was carried out to an end plate of an end of said stack by this flange, and is 
open for free passage to a manifold in said stack, A manifold of a fuel cell with which it is a 
manifold of a fuel cell, ** and others, and a manifold part in an end plate of said stack end is 
aslant prolonged to a cell laminating direction among manifolds in said stack. 

(2) A manifold of a fuel cell given in (1) which has offset the center of a fluid passage of a flange 
part of said piping at the stack center side in the direction which intersects perpendicularly with 
a cell laminating direction to the center of a manifold of a cell layered product portion of said 
stack. 

(3) said — piping — said — a stack — a terminal area — anode gas — others — a fluid — an O 
ring — constituting — having — a seal line — being mutually-independent — carrying out — 
although — said — an O ring — pressing down — a piping flange — mutual — community — 
having carried out — ( — one — ) — a description — a fuel cell — a manifold . 

[0005]In a manifold of a fuel cell of the above (1), a manifold part in an end plate of said stack 
end among manifolds in a stack, Since it has extended aslant to a cell laminating direction, with 
the former [ arrangement / of a manifold of a cell layered product part ], A terminal area of a 
manifold part in an end plate and a channel in piping can be made to offset in the direction which 
intersects perpendicularly with a cell laminating direction to a manifold of a cell layered product 
part, Between ends of a direction which intersects perpendicularly with a terminal area of a 
manifold part in an end plate, and a channel in piping, and a cell laminating direction of an end 
plate, a bigger space than before is securable, and it can allocate easily, without miniaturizing a 
flange part and an O ring portion into the portion. Therefore, both space-saving-izing and sealing 
nature reservation can be attained. Since the center of a fluid passage of a flange part of piping 
has offset in a manifold of a fuel cell of the above (2) at the stack center side in the direction 
which intersects perpendicularly with a cell laminating direction to the center of a manifold of a 
cell layered product portion of a stack, Between ends of a direction which intersects 
perpendicularly with a terminal area of a manifold part in an end plate, and a channel in piping, 
and a cell laminating direction of an end plate, a bigger space than before is securable, and it can 
allocate easily, without miniaturizing a flange part and an O ring portion into the portion. 
Therefore, both space-saving-izing and sealing nature reservation can be attained. Although it 
supposes that a seal line which comprises anode gas and other fluids with an O ring in a terminal 
area to a stack of piping is mutually-independent in a manifold of a fuel cell of the above (3), - 
izing of a flange and the seal part can be carried out [ space-saving ] by sharing a flange, 
securing prevention from a penetration of anode gas to a channel line of other fluids which let an 
O ring pass, since a piping flange which presses down an O ring was made mutual in common. 
[0006] 

[Embodiment of the Invention]Below, the fuel cell of this invention is explained with reference to 
drawing 1 - drawing 7 . The fuel cell 10 of this invention is a solid polyelectrolyte type fuel cell. 
The fuel cell 10 of this invention is carried, for example in a fuel cell electric vehicle. However, it 
may be used in addition to a car. 

[0007]the electrode 14 (an anode.) which consists of the catalyst bed 12 and the diffusion zone 
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13 which have been arranged at the whole surface of the electrolyte membrane 1 1 which 
consists of ion-exchange membranes, and this electrolyte membrane 1 1 as the solid 
polyelectrolyte type fuel cell 10 is shown in drawing 1 and drawing 2t he electrode 17 (a cathode.) 
which consists of the catalyst bed 1 5 and the diffusion zone 1 6 of a fuel electrode and the 
electrolyte membrane 1 1 which were alike on the other hand and have been arranged The film- 
electrode assembly (MEA:Membrane-Electrode Assembly) which consists of air poles, the 
electrodes 1 4 and 17 — fuel gas (anode gas, hydrogen) and oxidizing gas (cathode gas.) oxygen 
and the fluid channel 27 (the fuel gas flow route 27A.) for usually supplying air A cell is formed 
for the separator 1 8 which forms the refrigerant passage (circulating-water-flow way) 26 through 
which the refrigerant the oxidizing gas passage 27B and for fuel cell cooling (cooling water) flows 
in piles, Carry out the plural laminates of this cell, consider it as the module 19, laminate the 
module 19, and a module group is constituted, The fastening member 24 (for example) which 
arranges the terminal 20, the insulator 21, and the end plate 22, constitutes the stack 23, binds 
the stack 23 tight to a laminating direction, and is prolonged on the outside of a cell layered 
product to the cell laminating direction both ends of module 19 group in a fuel cell layered 
product laminating direction A tension plate and a tension plate consist of what was fixed with 
the part and the bolt 25 of the stack 23. The refrigerant passage 26 is formed for every cell or 
two or more cells of every. For example, the one refrigerant passage 26 is formed every two 
cells. 

[0008]The separator 18 forms the electric passage through which an electron flows into a 
cathode from the anode of an adjacent cell while separating mutually any of fuel gas, oxidizing 
gas and fuel gas, cooling water and oxidizing gas, and cooling water ** they are. That by which 
the separator 18 formed the refrigerant passage 26 and the gas passageway 27 (the fuel gas flow 
route 27a, the oxidizing gas passage 27b) in the carbon plate, Or it consists of either a thing 
which piled up two or more metal plates with the unevenness which forms the channels 26 and 
27, or what [ formed the refrigerant passage 26 and the gas passageway 27 in the resin board 
made from electric conduction (for example, resin board which mixed conducting material 
particles and gave conductivity) ] **. The example of a graphic display shows the case where the 
separator 1 8 consists of carbon plates. The gas passagewaies 27 (the fuel gas flow route 27a, 
the oxidizing gas passage 27b) in a cell may be any of surface state channel ** between the 
group of one grooved channel or two or more parallel grooved channels, or the board of the 
couple separated by two or more projections. 

[0009]As shown in drawing 3 , drawing 5 , and drawing 6 , the refrigerant manifold 28 is formed in 
the fuel cell stack 23, and the refrigerant manifold 28 is open for free passage to the refrigerant 
passage 26 of a cell. A refrigerant flows into the refrigerant passage 26 from the refrigerant 
manifold 28 by the side of ON, and flows into the refrigerant manifold 28 by the side of 
appearance from the refrigerant passage 26. Similarly, the gas manifold 29 is formed in the fuel 
cell stack 23, and the gas manifold 29 consists of the fuel gas manifold 29a and the oxidation gas 
manifold 29b. The fuel gas manifold 29a and the oxidation gas manifold 29b are open for free 
passage to the fuel gas flow route 27a and the oxidizing gas passage 27b of a cell, respectively. 
Fuel gas flows into the fuel gas flow route 27a of a cell from the fuel gas manifold 29a by the 
side of ON, and flows into the fuel gas manifold 29a by the side of appearance from the fuel gas 
flow route 27a. Oxidizing gas flows into the oxidizing gas passage 27b of a cell from the oxidation 
gas manifold 29b by the side of ON, and flows into the oxidation gas manifold 29b by the side of 
appearance from the oxidizing gas passage 27b. 

[0010]The stack 23 may be arranged at a level with two-row parallel, and the end plate 22 of the 
both ends of the stack 23 is shared to the stack 23 of two rows in that case. In the end plate 22 
in the end of the stack 23. The refrigerant piping 30 supplied and discharged is connected to the 
refrigerant manifold 28 in the fuel cell stack 23 in the refrigerant (cooling water), and the gas 
piping 31 which supplies and discharges reactant gas at the gas manifold 29 in a fuel cell stack is 
connected. The gas piping 31 consists of the fuel gas piping 31a which supplies and discharges 
fuel gas at the fuel gas manifold 29a in a fuel cell stack, and the oxidizing gas piping 31b which 
supplies and discharges oxidizing gas at the oxidation gas manifold 29b in a fuel cell stack. A 
refrigerant, fuel gas, and oxidizing gas enter and make a U-turn to a fuel cell stack from the end 
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plate 22 in the end of the stack 23, and come out of the same end plate 22. 
[001 1]In the case of 1 stack fuel cell, a refrigerant (cooling water) goes into the stack 23 in the 
lower part of the longitudinal-direction end of the end plate 22 from the ON side refrigerant 
piping 30, and flows out of the stack 23 into the appearance side refrigerant piping 30 in the 
upper part of the longitudinal-direction end of the end plate 22. Fuel gas goes into the stack 23 
in the upper part of the longitudinal-direction end of the end plate 22 from the ON side fuel gas 
piping 31 a, and flows out of the stack 23 into the appearance side fuel gas piping 31a in the 
lower part of the longitudinal-direction end of the end plate 22. Oxidizing gas goes into the stack 
23 in the lower part of the longitudinal-direction end of the end plate 22 from the ON side 
oxidizing gas piping 31b, and flows out of the stack 23 into the appearance side oxidizing gas 
piping 31b in the upper part of the longitudinal-direction end of the end plate 22. In the case of 2 
stack fuel cell, the appearance side fuel gas piping 31a is arranged to a central site, a two and 
ON side arranges symmetrically 1 stack fuel cell for which the above-mentioned piping 
configuration is taken, and, as for an end plate, the structure established one in common to the 
stack on either side is taken. 

[0012]The pressure plate 32 is formed inside the end plate 22 in the other end of the stack 23, 
and the spring mechanism (for example, belleville spring mechanism) 33 which absorbs change of 
stack clamp load is formed between the pressure plate 32 and the end plate 22. Piping of a 
refrigerant and reactant gas is not connected to the end-plate 22 side in the other end of the 
stack 23. 

[0013]The manifolds 28 and 29 of the fluid formed in the stack 23 as shown in drawing 3 - 
drawing 5 , The fluid passage 35 which is formed in the piping 30 and 31 which has the flange 34 
and was concluded by the end plate 22 of the end of the stack 23 with the bolt 36 by the flange, 
and is open for free passage to the manifolds 28 and 29 in the stack 23, In the manifold of the 
fuel cell, ** and others, the manifold part which is in the end plate 22 of a stack end among the 
manifolds 28 and 29 in the stack 23 is aslant prolonged to the cell laminating direction. As for the 
manifold part in the end plate 22, the manifold axis should just be prolonged aslant, As shown in 

(A) of drawing 5 , include the case where the manifold each-side-walls side has extended aslant 
in parallel on both sides of the manifold axis, and also as shown in (A*) of drawing 5 , It contains, 
also when one wall surface extends in a cell laminating direction among the manifold each-side- 
walls sides which sandwiched the manifold axis and the wall surface of another side has 
extended aslant (direction which approaches in the center of an end plate, so that it goes to the 
cell laminating direction outside). 

[0014]The center of the fluid passage 35 of flange 34 portion of the piping 30 and 31 is offset at 
the stack center side in the direction which intersects perpendicularly with a cell laminating 
direction to the center of the manifolds 28 and 29 of the cell layered product portion of the 
stack 23 (in direction which separates from an end-plate end). The manifold part aslant 
prolonged to a cell laminating direction within the end plate 22 of a stack end is a manifold part 
in the longitudinal-direction end of the end plate 22 of a stack end. Therefore, in the single end 
plate 22 provided in the end part of the stack which carried out parallel arrangement of the two 
stacks in common to a right-and-left stack, the manifold part provided in the longitudinal- 
direction center-section side of the end plate does not need to be prolonged aslant. 
[0015]While the bolthole 38 is formed, O ring groove 39 is formed in the flange 34 of the piping 
30 and 31, O ring 37 is arranged on O ring groove 39, and the seal of the doubling part of the 
piping 30 and 31 and the flange 34 is carried out to it. Each size of the flange 34, the bolthole 38, 
the O link groove 39, and O ring 37 and the interval between each are equal to a required size 
and interval on the sealing nature and intensity which were shown in the comparative example of 

(B) of drawing 5 (there is no manifold prolonged aslant), or size from it. In that case, although a 
flange end part comes by the comparative example of (B) of drawing 5 outside the end of a cell 
layered product, a flange end part comes to the position of the end of a cell layered product by 
this invention working example of (A) of drawing 5 , and (A') mostly. 

[0016]As shown in drawing 6 and drawing 7 , the seal line (O ring groove of 39 lines) which 
comprises anode gas and other fluids with O ring 37 in the terminal area to the stack 23 of the 
piping 30 and 31 is mutually-independent, but the piping flange 34 which presses down O ring 37 
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is made mutual in common. By [ of the flange 34 ] having presupposed that it is common, the 
bolt 40 between the manifolds which adjoin the manifold of anode gas and it is good also as two, 
as shown in drawing 7 f rom four were shown in drawing 4. When it is considered as two bolts, the 
further space-saving-ization is achieved compared with four bolts, and piping erection structure 
is simplified. 

[0017]Below, an operation of the manifold of the fuel cell of this invention working example is 
explained. First, the manifold part in the end plate 22 of the stack end among the manifolds 28 
and 29 in the stack 23, Since it has extended aslant to the cell laminating direction, arrangement 
of the manifold of a cell layered product part is left the former, The terminal area P of the 
manifold 28 in the end plate 22, 29 portions, and the channel 35 in piping can be made to offset 
in the direction which intersects perpendicularly with a cell laminating direction to the manifold 
of a cell layered product part (a position is shifted), Between the ends Q of the direction which 
intersects perpendicularly with the terminal area P of the manifold part in the end plate 22, and 
the channel 35 in piping, and the cell laminating direction of the end plate 22, A bigger (when the 
manifold in an end plate is not prolonged aslant) space than the case of the comparative example 
B of drawing 5 is securable, and it can allocate easily, without miniaturizing flange 34 portion and 
O ring 37 portion into the portion. Therefore, while being able to attain space-saving-ization, 
sufficient sealing nature is securable. 

[0018]When offset, the center P of the fluid passage 35 of flange 34 portion of the piping 30 and 
31. Since it has offset at the stack center side in the direction which intersects perpendicularly 
with a cell laminating direction to the center of the manifold of the cell layered product portion 
of the stack 23, Between the ends Q of the direction which intersects perpendicularly with the 
terminal area P of the manifold part in the end plate 22, and the channel 35 in piping, and the cell 
laminating direction of the end plate 22, A bigger (when the manifold in an end plate is not 
prolonged aslant) space than the case of the comparative example B of drawing 5 can be 
secured, and it becomes it is reasonable and possible to allocate flange 34 portion and O ring 37 
portion in the portion. Therefore, both space-savingHzing and sealing nature reservation are 
attained. 

[0019]In the manifold of the fuel cell of drawing 6 and drawing 7 . Since the seal line which 
comprises anode gas and other fluids with O ring 37 in the terminal area to the stack 23 of the 
piping 30 and 31 is made mutually-independent, the penetration to the manifold of other fluids of 
hydrogen gas which let O ring 37 pass can be prevented. Since the piping flange 34 which 
presses down O ring 37 was made mutual in common, a flange and a seal part are made space- 
saving. 
[0020] 

[Effect of the Invention]Since the manifold part in the end plate of a stack end is aslant 
prolonged to the cell laminating direction among the manifolds in a stack according to the 
manifold of the fuel cell of Claim 1, The arrangement of the manifold of a cell layered product 
part can make the terminal area of the manifold part in an end plate, and the channel in piping 
offset in the direction which intersects perpendicularly with a cell laminating direction to the 
manifold of a cell layered product part in the conventional state. As a result, between the ends 
of the direction which intersects perpendicularly with the terminal area of the manifold part in an 
end plate, and the channel in piping, and the cell laminating direction of an end plate, A bigger 
space than before is securable, and it can allocate easily, without miniaturizing a flange part and 
an O ring portion into the portion. Therefore, both space-savingHzing and sealing nature 
reservation can be attained. Since the center of the fluid passage of the flange part of piping has 
offset at the stack center side in the direction which intersects perpendicularly with a cell 
laminating direction to the center of the manifold of the cell layered product portion of a stack 
according to the manifold of the fuel cell of Claim 2, Between the ends of the direction which 
intersects perpendicularly with the terminal area of the manifold part in an end plate, and the 
channel in piping, and the cell laminating direction of an end plate, a bigger space than before is 
securable, and it can allocate easily, without miniaturizing a flange part and an O ring portion into 
the portion. Therefore, both space-savingHzing and sealing nature reservation can be attained. 
Although [ according to the manifold of the fuel cell of Claim 3 ] the seal line which comprises 
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anode gas and other fluids with an O ring in the terminal area to the stack of piping is mutually- 
independent, Hzing of a flange and the seal part can be carried out [ space-saving ] by sharing a 
flange, securing the prevention from a penetration of the anode gas to the channel line of the 
other fluids which let an O ring pass, since the piping flange which presses down an O ring was 
made mutual in common. 



[Translation done.] 
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TECHNICAL HELD 



[Field of the Invention]Especially this invention relates to the terminal area of the manifold in a 
fuel cell stack, and the channel in piping besides a stack, and the structure of the neighborhood 
about the manifold of a fuel cell. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]the electrode (an anode.) which consists of the catalyst bed and 
diffusion zone which have been arranged at the whole surface of the electrolyte membrane which 
a solid polyelectrolyte type fuel cell becomes from an ion-exchange membrane, and this 
electrolyte membrane with the film-electrode assembly (MEA:Membrane-Electrode Assembly) 
which consists of an electrode (a cathode, an air pole) which consists of the catalyst bed and 
diffusion zone of a fuel electrode and an electrolyte membrane which were alike on the other 
hand and have been arranged, an anode and a cathode — fuel gas (anode gas, hydrogen) and 
oxidizing gas (cathode gas.) A cell is constituted from a separator which forms oxygen and the 
fluid channel for usually supplying air, Laminate two or more cells, consider it as a module, 
laminate a module, and a module group is constituted, A terminal, an insulator, and an end plate 
are arranged to the cell laminating direction both ends of a module group, and a stack is 
constituted, and a stack is bound tight in the fastening member (for example, tension plate) 
prolonged in a cell layered product laminating direction on the outside of a stack, and it consists 
of what was fixed. In a solid polyelectrolyte type fuel cell, hydrogen is used as a hydrogen ion 
and an electron by the anode side, a hydrogen ion moves the inside of an electrolyte membrane 
to the cathode side, and water is generated by the cathode side from oxygen, a hydrogen ion, 
and an electron (the electron generated with the anode of the next MEA lets a separator pass). 

anode side: — H 2 ->2H + +2e ~ cathode side:, in order to cool the heat which comes out by the 

water generation reaction in 2H + +2e ~+(1/2) 0 2 ->H 2 0 Joule heat and a cathode, between 

separators — every cell — or the channel through which a cooling medium (usually cooling 
water) flows is formed for two or more cells of every. 
The fuel cell is cooled. 

Fluids, such as fuel gas, oxidizing gas, and a refrigerant, are supplied and discharged by the 
manifold with which the fluid in a stack flows through piping besides a stack so that the above- 
mentioned reaction may be performed normally. The patent No. 3050408 is indicating the 
attachment to the fuel cell stack of piping stack outside, and the connection structure to the 
manifold in a stack. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]Since the manifold part in the end plate of a stack end is aslant 
prolonged to the cell laminating direction among the manifolds in a stack according to the 
manifold of the fuel cell of Claim 1, The arrangement of the manifold of a cell layered product 
part can make the terminal area of the manifold part in an end plate, and the channel in piping 
offset in the direction which intersects perpendicularly with a cell laminating direction to the 
manifold of a cell layered product part in the conventional state. As a result, between the ends 
of the direction which intersects perpendicularly with the terminal area of the manifold part in an 
end plate, and the channel in piping, and the cell laminating direction of an end plate, A bigger 
space than before is securable, and it can allocate easily, without miniaturizing a flange part and 
an O ring portion into the portion. Therefore, both space-savingHzing and sealing nature 
reservation can be attained. Since the center of the fluid passage of the flange part of piping has 
offset at the stack center side in the direction which intersects perpendicularly with a cell 
laminating direction to the center of the manifold of the cell layered product portion of a stack 
according to the manifold of the fuel cell of Claim 2, Between the ends of the direction which 
intersects perpendicularly with the terminal area of the manifold part in an end plate, and the 
channel in piping, and the cell laminating direction of an end plate, a bigger space than before is 
securable, and it can allocate easily, without miniaturizing a flange part and an O ring portion into 
the portion. Therefore, both space-savingHzing and sealing nature reservation can be attained. 
Although [ according to the manifold of the fuel cell of Claim 3 ] the seal line which comprises 
anode gas and other fluids with an O ring in the terminal area to the stack of piping is mutually- 
independent, -izing of a flange and the seal part can be carried out [ space-saving ] by sharing a 
flange, securing the prevention from a penetration of the anode gas to the channel line of the 
other fluids which let an O ring pass, since the piping flange which presses down an O ring was 
made mutual in common. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However f in the connection structure to the manifold 
in a fuel cell stack of piping outside [ stack ] the patent No. 3050408. Since the manifold in a 
stack containing the manifold in an end plate and piping stack outside are straight prolonged in a 
terminal area and its neighborhood, If a flange tends to be provided in piping stack outside and it 
is going to carry out the bolting join of the piping stack outside to the end plate of a stack, As 
shown in the comparative example shown in the B section of drawing 5 , the size of the end plate 
1 which needs to form the bolt hole 3, Compared with the portion of the cell layered product 6 in 
which a bolt hole is not provided, it becomes large unnecessarily in a cell laminating direction and 
direction crossing at a right angle for space 7 minutes which forms the bolt hole 3, and futility 
(disadvantage) arises in space. If the space which tries to achieve space-savingHzation and O 
ring 5 and the bolt 4 of the flange 2 are made small and in which an O ring and a bolt are formed 
is made small, the sealing nature in a piping flange part falls, or piping erection intensity runs 
short. Therefore, it was difficult to attain both space-saving-izing and sealing nature both with 
structure conventionally. The purpose of this invention is to provide the manifold of the fuel cell 
which can attain both space-savingHzing and sealing nature both. 
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MEANS 



[Means for Solving the Problem]This invention which attains the above-mentioned purpose is as 
follows. 

(1) A manifold of a fluid formed in a stack which arranged and constituted an end plate to both 
ends of a cell layered product, A fluid passage which is formed in piping by which has a flange 
and the bolting join was carried out to an end plate of an end of said stack by this flange, and is 
open for free passage to a manifold in said stack, A manifold of a fuel cell with which it is a 
manifold of a fuel cell, ** and others, and a manifold part in an end plate of said stack end is 
aslant prolonged to a cell laminating direction among manifolds in said stack. 

(2) A manifold of a fuel cell given in (1) which has offset the center of a fluid passage of a flange 
part of said piping at the stack center side in the direction which intersects perpendicularly with 
a cell laminating direction to the center of a manifold of a cell layered product portion of said 
stack. 

(3) said — piping — said — a stack — a terminal area — anode gas — others — a fluid — an O 
ring — constituting — having — a seal line — being mutually-independent — carrying out — 
although — said — an O ring — pressing down — a piping flange — mutual — community — 
having carried out — ( — one — ) — a description — a fuel cell — a manifold . 

[0005]In a manifold of a fuel cell of the above (1), a manifold part in an end plate of said stack 
end among manifolds in a stack, Since it has extended aslant to a cell laminating direction, with 
the former [ arrangement / of a manifold of a cell layered product part ], A terminal area of a 
manifold part in an end plate and a channel in piping can be made to offset in the direction which 
intersects perpendicularly with a cell laminating direction to a manifold of a cell layered product 
part, Between ends of a direction which intersects perpendicularly with a terminal area of a 
manifold part in an end plate, and a channel in piping, and a cell laminating direction of an end 
plate, a bigger space than before is securable, and it can allocate easily, without miniaturizing a 
flange part and an O ring portion into the portion. Therefore, both space-saving-izing and sealing 
nature reservation can be attained. Since the center of a fluid passage of a flange part of piping 
has offset in a manifold of a fuel cell of the above (2) at the stack center side in the direction 
which intersects perpendicularly with a cell laminating direction to the center of a manifold of a 
cell layered product portion of a stack, Between ends of a direction which intersects 
perpendicularly with a terminal area of a manifold part in an end plate, and a channel in piping, 
and a cell laminating direction of an end plate, a bigger space than before is securable, and it can 
allocate easily, without miniaturizing a flange part and an O ring portion into the portion. 
Therefore, both space-savingHzing and sealing nature reservation can be attained. Although it 
supposes that a seal line which comprises anode gas and other fluids with an O ring in a terminal 
area to a stack of piping is mutually-independent in a manifold of a fuel cell of the above (3), - 
izing of a flange and the seal part can be carried out [ space-saving ] by sharing a flange, 
securing prevention from a penetration of anode gas to a channel line of other fluids which let an 
O ring pass, since a piping flange which presses down an O ring was made mutual in common. 
[0006] 

[Embodiment of the Invention]Below, the fuel cell of this invention is explained with reference to 
drawing 1 - drawing 7 . The fuel cell 10 of this invention is a solid polyelectrolyte type fuel cell. 
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The fuel cell 10 of this invention is carried, for example in a fuel cell electric vehicle. However, it 
may be used in addition to a car. 

[0007]the electrode 14 (an anode.) which consists of the catalyst bed 12 and the diffusion zone 
13 which have been arranged at the whole surface of the electrolyte membrane 1 1 which 
consists of ion-exchange membranes, and this electrolyte membrane 1 1 as the solid 
polyelectrolyte type fuel cell 10 is shown in drawing 1 and drawing 2t he electrode 17 (a cathode.) 
which consists of the catalyst bed 15 and the diffusion zone 16 of a fuel electrode and the 
electrolyte membrane 1 1 which were alike on the other hand and have been arranged The film- 
electrode assembly (MEA:Membrane-Electrode Assembly) which consists of air poles, the 
electrodes 14 and 17 — fuel gas (anode gas, hydrogen) and oxidizing gas (cathode gas.) oxygen 
and the fluid channel 27 (the fuel gas flow route 27A.) for usually supplying air A cell is formed 
for the separator 18 which forms the refrigerant passage (circulating-water-flow way) 26 through 
which the refrigerant the oxidizing gas passage 27B and for fuel cell cooling (cooling water) flows 
in piles, Carry out the plural laminates of this cell, consider it as the module 19, laminate the 
module 19, and a module group is constituted, The fastening member 24 (for example) which 
arranges the terminal 20, the insulator 21, and the end plate 22, constitutes the stack 23, binds 
the stack 23 tight to a laminating direction, and is prolonged on the outside of a cell layered 
product to the cell laminating direction both ends of module 19 group in a fuel cell layered 
product laminating direction A tension plate and a tension plate consist of what was fixed with 
the part and the bolt 25 of the stack 23. The refrigerant passage 26 is formed for every cell or 
two or more cells of every. For example, the one refrigerant passage 26 is formed every two 
cells. 

[0008]The separator 18 forms the electric passage through which an electron flows into a 
cathode from the anode of an adjacent cell while separating mutually any of fuel gas, oxidizing 
gas and fuel gas, cooling water and oxidizing gas, and cooling water ** they are. That by which 
the separator 18 formed the refrigerant passage 26 and the gas passageway 27 (the fuel gas flow 
route 27a, the oxidizing gas passage 27b) in the carbon plate, Or it consists of either a thing 
which piled up two or more metal plates with the unevenness which forms the channels 26 and 
27, or what [ formed the refrigerant passage 26 and the gas passageway 27 in the resin board 
made from electric conduction (for example, resin board which mixed conducting material 
particles and gave conductivity) ] **. The example of a graphic display shows the case where the 
separator 18 consists of carbon plates. The gas passagewaies 27 (the fuel gas flow route 27a, 
the oxidizing gas passage 27b) in a cell may be any of surface state channel ** between the 
group of one grooved channel or two or more parallel grooved channels, or the board of the 
couple separated by two or more projections. 

[0009]As shown in drawing 3 , drawing 5 , and drawing 6 , the refrigerant manifold 28 is formed in 
the fuel cell stack 23, and the refrigerant manifold 28 is open for free passage to the refrigerant 
passage 26 of a cell. A refrigerant flows into the refrigerant passage 26 from the refrigerant 
manifold 28 by the side of ON, and flows into the refrigerant manifold 28 by the side of 
appearance from the refrigerant passage 26. Similarly, the gas manifold 29 is formed in the fuel 
cell stack 23, and the gas manifold 29 consists of the fuel gas manifold 29a and the oxidation gas 
manifold 29b. The fuel gas manifold 29a and the oxidation gas manifold 29b are open for free 
passage to the fuel gas flow route 27a and the oxidizing gas passage 27b of a cell, respectively. 
Fuel gas flows into the fuel gas flow route 27a of a cell from the fuel gas manifold 29a by the 
side of ON, and flows into the fuel gas manifold 29a by the side of appearance from the fuel gas 
flow route 27a. Oxidizing gas flows into the oxidizing gas passage 27b of a cell from the oxidation 
gas manifold 29b by the side of ON, and flows into the oxidation gas manifold 29b by the side of 
appearance from the oxidizing gas passage 27b. 

[0010]The stack 23 may be arranged at a level with two-row parallel, and the end plate 22 of the 
both ends of the stack 23 is shared to the stack 23 of two rows in that case. In the end plate 22 
in the end of the stack 23. The refrigerant piping 30 supplied and discharged is connected to the 
refrigerant manifold 28 in the fuel cell stack 23 in the refrigerant (cooling water), and the gas 
piping 31 which supplies and discharges reactant gas at the gas manifold 29 in a fuel cell stack is 
connected. The gas piping 31 consists of the fuel gas piping 31a which supplies and discharges 
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fuel gas at the fuel gas manifold 29a in a fuel cell stack, and the oxidizing gas piping 31b which 
supplies and discharges oxidizing gas at the oxidation gas manifold 29b in a fuel cell stack. A 
refrigerant, fuel gas, and oxidizing gas enter and make a U-turn to a fuel cell stack from the end 
plate 22 in the end of the stack 23, and come out of the same end plate 22. 
[001 1]In the case of 1 stack fuel cell, a refrigerant (cooling water) goes into the stack 23 in the 
lower part of the longitudinal-direction end of the end plate 22 from the ON side refrigerant 
piping 30, and flows out of the stack 23 into the appearance side refrigerant piping 30 in the 
upper part of the longitudinal-direction end of the end plate 22. Fuel gas goes into the stack 23 
in the upper part of the longitudinal-direction end of the end plate 22 from the ON side fuel gas 
piping 31a, and flows out of the stack 23 into the appearance side fuel gas piping 31a in the 
lower part of the longitudinal-direction end of the end plate 22. Oxidizing gas goes into the stack 
23 in the lower part of the longitudinal-direction end of the end plate 22 from the ON side 
oxidizing gas piping 31b, and flows out of the stack 23 into the appearance side oxidizing gas 
piping 31b in the upper part of the longitudinal-direction end of the end plate 22. In the case of 2 
stack fuel cell, the appearance side fuel gas piping 31a is arranged to a central site, a two and 
ON side arranges symmetrically 1 stack fuel cell for which the above-mentioned piping 
configuration is taken, and, as for an end plate, the structure established one in common to the 
stack on either side is taken. 

[0012]The pressure plate 32 is formed inside the end plate 22 in the other end of the stack 23, 
and the spring mechanism (for example, belleville spring mechanism) 33 which absorbs change of 
stack clamp load is formed between the pressure plate 32 and the end plate 22. Piping of a 
refrigerant and reactant gas is not connected to the end-plate 22 side in the other end of the 
stack 23. 

[0013]The manifolds 28 and 29 of the fluid formed in the stack 23 as shown in drawing 3 - 
drawing 5 , The fluid passage 35 which is formed in the piping 30 and 31 which has the flange 34 
and was concluded by the end plate 22 of the end of the stack 23 with the bolt 36 by the flange, 
and is open for free passage to the manifolds 28 and 29 in the stack 23, In the manifold of the 
fuel cell, ** and others, the manifold part which is in the end plate 22 of a stack end among the 
manifolds 28 and 29 in the stack 23 is aslant prolonged to the cell laminating direction. As for the 
manifold part in the end plate 22, the manifold axis should just be prolonged aslant, As shown in 

(A) of drawing 5 , include the case where the manifold each-side-walls side has extended aslant 
in parallel on both sides of the manifold axis, and also as shown in (A) of drawing 5 , It contains, 
also when one wall surface extends in a cell laminating direction among the manifold each-side- 
walls sides which sandwiched the manifold axis and the wall surface of another side has 
extended aslant (direction which approaches in the center of an end plate, so that it goes to the 
cell laminating direction outside). 

[0014]The center of the fluid passage 35 of flange 34 portion of the piping 30 and 31 is offset at 
the stack center side in the direction which intersects perpendicularly with a cell laminating 
direction to the center of the manifolds 28 and 29 of the cell layered product portion of the 
stack 23 (in direction which separates from an end-plate end). The manifold part aslant 
prolonged to a cell laminating direction within the end plate 22 of a stack end is a manifold part 
in the longitudinal-direction end of the end plate 22 of a stack end. Therefore, in the single end 
plate 22 provided in the end part of the stack which carried out parallel arrangement of the two 
stacks in common to a right-and-left stack, the manifold part provided in the longitudinal- 
direction center-section side of the end plate does not need to be prolonged aslant. 
[0015]While the bolthole 38 is formed, O ring groove 39 is formed in the flange 34 of the piping 
30 and 31, O ring 37 is arranged on O ring groove 39, and the seal of the doubling part of the 
piping 30 and 31 and the flange 34 is carried out to it. Each size of the flange 34, the bolthole 38, 
the O link groove 39, and O ring 37 and the interval between each are equal to a required size 
and interval on the sealing nature and intensity which were shown in the comparative example of 

(B) of drawing 5 (there is no manifold prolonged aslant), or size from it. In that case, although a 
flange end part comes by the comparative example of (B) of drawing 5 outside the end of a cell 
layered product, a flange end part comes to the position of the end of a cell layered product by 
this invention working example of (A) of drawing 5 , and (A) mostly. 
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[0016]As shown in drawing 6 and drawin g 7, the seal line (O ring groove of 39 lines) which 
comprises anode gas and other fluids with O ring 37 in the terminal area to the stack 23 of the 
piping 30 and 31 is mutually-independent, but the piping flange 34 which presses down O ring 37 
is made mutual in common. By [ of the flange 34 ] having presupposed that it is common, the 
bolt 40 between the manifolds which adjoin the manifold of anode gas and it is good also as two, 
as shown in drawing 7 fr om four were shown in drawing 4 . When it is considered as two bolts, the 
further space-saving-ization is achieved compared with four bolts, and piping erection structure 
is simplified. 

[0017]Below, an operation of the manifold of the fuel cell of this invention working example is 
explained. First, the manifold part in the end plate 22 of the stack end among the manifolds 28 
and 29 in the stack 23, Since it has extended aslant to the cell laminating direction, arrangement 
of the manifold of a cell layered product part is left the former, The terminal area P of the 
manifold 28 in the end plate 22, 29 portions, and the channel 35 in piping can be made to offset 
in the direction which intersects perpendicularly with a cell laminating direction to the manifold 
of a cell layered product part (a position is shifted), Between the ends Q of the direction which 
intersects perpendicularly with the terminal area P of the manifold part in the end plate 22, and 
the channel 35 in piping, and the cell laminating direction of the end plate 22, A bigger (when the 
manifold in an end plate is not prolonged aslant) space than the case of the comparative example 
B of drawing 5 is securable, and it can allocate easily, without miniaturizing flange 34 portion and 
O ring 37 portion into the portion. Therefore, while being able to attain space-saving-ization, 
sufficient sealing nature is securable. 

[0018]When offset, the center P of the fluid passage 35 of flange 34 portion of the piping 30 and 
31. Since it has offset at the stack center side in the direction which intersects perpendicularly 
with a cell laminating direction to the center of the manifold of the cell layered product portion 
of the stack 23, Between the ends Q of the direction which intersects perpendicularly with the 
terminal area P of the manifold part in the end plate 22, and the channel 35 in piping, and the cell 
laminating direction of the end plate 22, A bigger (when the manifold in an end plate is not 
prolonged aslant) space than the case of the comparative example B of drawing 5 can be 
secured, and it becomes it is reasonable and possible to allocate flange 34 portion and O ring 37 
portion in the portion. Therefore, both space-saving-izing and sealing nature reservation are 
attained. 

[0019]In the manifold of the fuel cell of drawing 6 and drawing 7 . Since the seal line which 
comprises anode gas and other fluids with O ring 37 in the terminal area to the stack 23 of the 
piping 30 and 31 is made mutually-independent, the penetration to the manifold of other fluids of 
hydrogen gas which let O ring 37 pass can be prevented. Since the piping flange 34 which 
presses down O ring 37 was made mutual in common, a flange and a seal part are made space- 
saving. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side view of the fuel cell with which the manifold of the fuel cell of this 
invention was applied. 

[Drawing 2] They are some expanded sectional views of the fuel cell of drawing 1 . 

[Drawing 3] It is a perspective view of the fuel cell with which the manifold of the fuel cell of this 

invention was applied. 

[Drawing 4] It is the front view seen from the end-plate side of the side to which piping of the 
fuel cell of drawing 3 is attached. 

[Drawing 5] It is a sectional view of the sectional view (this invention) which meets (A) A-A line 
of the fuel cell of drawing 4 , another example included in this invention (A'), and the (B) 
comparative example (a comparative example is not included in this invention). 
[Drawing 6] It is a perspective view of the fuel cell with which the manifold of the fuel cell of this 
invention was applied. 

[Drawing 7] They are an end plate part of the end of the fuel cell of drawing 6 , and some 
perspective views of the flange of piping attached to it. 
[Description of Notations] 

10 (Solid polymer electrolyte type) Fuel cell 

1 1 Electrolyte membrane 

1 2 Catalyst bed 

13 Diffusion zone 

14 Electrode (an anode, a fuel electrode) 

1 5 Catalyst bed 

16 Diffusion zone 

1 7 Electrode (a cathode, an air pole) 

18 Separator 

19 Module 

20 Terminal 

21 Insulator 

22 End plate 

23 Stack 

24 Tension plate 

25 Bolt 

26 Refrigerant passage 

27 Gas passageway 
27a Fuel gas flow route 
27b Oxidizing gas passage 

28 Refrigerant manifold 

29 Gas manifold 

29a Fuel gas manifold 
29b Oxidation gas manifold 

30 Refrigerant piping 
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31 Gas piping 

31a Fuel gas piping 
31b Oxidizing gas piping 

32 Pressure plate 

33 Spring mechanism 

34 Flange 

35 The fluid passage in piping 

36 Bolt 

37 O ring 

38 Bolthole 

39 O ring groove 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 4] 
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[Drawing 6] 
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[Drawing 5] 




[Drawing 7] 
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